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Report o f the Kew Committee.
' | | Rledrograph.-This instrument has been in almost continuous actioii I through the year under the care of Mr. Harrison. Certain improve-j ments in minor details, suggested by Sir W. Thomson, have been j introduced from time to time.
I t has been thought desirable to make a determination of the scale value of the instrument throughout the whole extent of its range J
The Committee not possessing a sufficiently powerful battery for tho purpose, the Electrometer was conveyed at Mr. De La Rue's sugges-| tion to his Laboratory, where a complete determination of its scale value was made over the range of tension afforded by 1,200 chloride of silver cells. A detailed account of the experiment was afterwardsj laid before the Royal Society, and printed in the " Proceedings," vol. xxvii, p. 356.* At the request of Professor Mascart, a typical set of curves! illustrating the action of the Electrograph during different kinds of J weather, was reduced and engraved by the Pantagraph at the f Meteorological Office, and forwarded for his use in illustration of the! lectures he delivered before the Societe Meteorologique de France. These engravings have since been reproduced, together with notes* respecting the instrument, in a Report on Atmospheric Electricity,! drawn up by Professor Everett, for the Permanent Committee of the ? Vienna Congress, which is about to be published by the authority of! the Meteorological Council.
The late Captain R. G. Scott, R.E., and since his decease, Captain R .l Y. Armstrong, R.E., visited the Observatory and inspected the working ! of the instrument with the view of possibly utilizing the Electro-J meter in the study of atmospheric electricity at the various torpedo * stations round the coast.
Two Electrographs, similar in construction to the instrument at j Kew, have been constructed by Mr. White, of Glasgow, and afterJ examination at the Observatory, forwarded, the one to the Brussels ^ Observatory, the other to Zi-ka-Wei, China.
Photoheliograph.-The re-examination of the measurements of th Kew sun-pictures, as noticed in former Reports, has been steadily J carried on throughout the year by Mr. Whipple, assisted by Mr. J McLaughlin, who has been temporarily engaged for this purpose.
During the year upwards of 400 pictures have been measured, and 1 it is hoped that the end of the series will be reached in the early ; months of 1879.
83
I ¥ Mr. Marth is still engaged on the reduction to heliocentric elements the pictures for 1864 to 1868 inclusive. All of these operations have been conducted under the direction and the expense of Mr. De La Rue. The eye-observations of the sun, after the method of Hofrath Schwabe, have been made daily, when possible, as described in the aReport for 1872, in order for the present to maintain the continuity of tbe Kew record of sun-spots. J Extra Observations.-The Solar-radiation Thermometers are still ^■observed daily, and a new form of the instrument designed by Pro■fessor G. C. Foster, is at present undergoing trial.°l
The question of observing Solar Radiation having been referred by )ithe Meteorological Council to the Kew Committee, a sub-committee 4has been appointed to take the whole subject into consideration. oT The Campbell Sundial described in the 1875 Report, continues in ''faction, and the improved form of the instrument, giving a separate 4record for every day, of the duration of sunshine, has been regu la rly worked throughout the year and its curves tabulated. m ■ A paper comparing the relative amount of sunshine recorded by this tyljnstrument during the year 1877, with the amount registered at the iJ>Rioyal Observatory, Greenwich, by a similar apparatus, has been read ufoy the Superintendent before the Meteorological Society, and pub lished in their Quarterly Report, vol. iv, No. 28 . I t shows that the Btlifference in the total duration of sunshine observed at the two imitations, which amounted to 171 hours in the year, was in great mearojsure due to the preponderance of westerly winds, which carry the dopmoke of the metropolis over the Royal Observatory.
A copy of the Kew instrument, constructed by Mr. Browning for ai,he Brussels Observatory, has been compared at the Observatory; and k| another instrument, with a new form of mounting, designed by Mr. *MR. J. Lecky, F.R.A.S., is at present being tried.
Wind Component Integrator.-This instrument, at the time of the m ast Report, was working temporarily, attached to the Kew Anemoiiltpgraph. This arrangement was found, however, to interfere with the Jfrjgregular action of the latter instrument, and accordingly its own cups and vane, sent over by Professor von Oettingen, have been fitted to it J oy Mr. R. W. M unro; and with the exception of a small period, during jrlf/which it was under repair (one of the cups having been carried away oy a high wind), it has been in good action. A comparison of its indications with those of the ordinary instrument will shortly be ipfchmade. tl«
Plioto-nephoscope. -This instrument, designed by Professor Stokes II find Mr. F. Galton for the purpose of photographing clouds at the >irime of their passage across the zenith, has been the subject of experi m ent for some time, with a view of its adoption as a means of triga-nometrically determining tlie height of clouds. The experiments are I still in progress.
Verifications.-The Committee have to report that the work of this! department of the Observatory is still increasing, and its field ex-j tending, the makers who send instruments for examination, from! places both at home and abroad, is continually becoming morel numerous.
The following magnetic instruments have been verified, and had their constants determined:- The " Hall Mark," figured in last report, has been etched, at the 9desire of the makers, upon a number of the Thermometers compared flat the Observatory. ■ A Hydraulic Press especially constructed for the purpose of subejecting Deep sea Thermometers to pressures similar to those they ijexperience when sunk to great depths, has been erected in the work s h o p , by Messrs. Hopkinson and Cope. I t is capable of exerting l a strain equal to 4 tons on the square inch. Several protected TherJlmometers have been found to stand this test successfully.
Air Thermometer.-The Committee are taking steps, to obtain a ■standard air thermometer. il The old " Royal Society " Standard Barometer, with the flint and ^crown-glass tubes refilled by Hegretti and Zambra, has been compared ■with the Kew standard daily for several months. Its scale has also a been measured and its error determined.
- Guthrie as to the presence of cryohydrates in water lowering its freezing point, a series of experiments was made for determining the melting point of distilled-water ice, rainwater ice, clean pond ice, and the commercial ice used at the Observatory. I t was found to be practically identical in all the specimens examined, the differences observed only amounting to a few hundredths of a degree Fahrenheit. | Waxed Paper, 8fC., supplied.-Waxed paper has been supplied to the following Observatories:-A supply of chemical and photographic material has also been pro-j cured for the Coimbra Observatory.
A set of lamps, for use with Magnetographs, has been supplied to-1 the Mauritius Observatory.
Loan Exhibition.-The old instruments (with the exception of a ] Magnet, the property of the Royal Observatory, Greenwich, and a I Unifilar Magnetometer) lent to the Science and A rt Department, ® enumerated in the Report for 1876, remain for the present deposited ® in the galleries at South Kensington.
A Dip-circle, the property of Mr. Dover, has been withdrawn from 1 the collection.
Workshop.-The several pieces of Mechanical Apparatus, such as the m Whitworth Lathe and the Planing Machine, procured by Grants from 1 either the Government Grant Fund or the Donation Fund, for the use 1 of the Kew Observatory, have been kept in thorough order, and many 1 of them are in constant, and others in occasional use at the Obser-I vatory, but the funds of the Committee do not at present allow of the I employment of a mechanical assistant, although one is much needed.
Library.-During the year the Library has received, as presents, the 1 publications of 11 English Scientific Societies and Institutions, 43 Foreign and Colonial Scientific Societies and Institutions.
Ventilation Experiments.-The Sanitary Institute of Great Britain 1 having applied to the Committee for permission to use the experi-1 mental house (which was unoccupied at the time) for a series of 1 experiments on the ventilating powers of cowls of different form, the I Committee granted it, and a large number of observations were 1 made by them, extending over several weeks. A second set, with other appliances, is now about to be instituted. A PPEN D IX I.
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Magnetic Observations made at the Kew , Lat. 51° 28' 6" N., Long. Oh l m 15s l W., for the year October 1877 to September 1878. The observations of Deflection and Vibration given in the annexed Tables were all made with the Collimator Magnet marked K C 1, and the Kew 9-inch Unifilar Magnetometer by Jones.
The Declination observations have also been made with the same, Magnetometer, Collimator Magnet N E being employed for the purpose.
The Dip observations were made with Dip-circle No. 33, the needles 1 and 2 only being used; these are 3^-inches in length.
The results of the observations of Deflection and Vibration give the values of the Horizontal Force, which, being combined with the Dip observations, furnish the Vertical and Total Forces.
These are expressed in both English and metrical scales-the unit in the first being one foot, one second of mean solar time, and one grain; and in the other one millimetre, one second of time, and one milligramme, the factor for reducing the English to metric values being 0*46108.
By request, the corresponding values in C.G.S. measure are also given.
The value of log 7t3K employed in the reduction is 1*64365 at tem perature 60° F.
The induction-coefficient is 0*000194. The correction of the magnetic power for temperature tQ to an adopted standard temperature of 35° F. is 0*0001194(£o-35) + 0*000,000,213(*0-3 5 ) 2. The true distances between the centres of the deflecting and deflected magnets, when the former is placed at the divisions of the deflectionbar marked 1*0 foot and 1*3 feet, are 1*000075 feet and 1*300097 feet respectively.
The times of Vibration given in the Table are each derived from the mean of 12 or 14 observations of the time occupied by the magnet in making 100 vibrations, corrections being applied for the torsion-force of the suspension-thread subsequently.
No corrections have been made for rate of chronometer or arc of vibration, these being always very small.
The value of the constant P, employed in the formula of reduction f = 5 '( 1 _ -5 ) i s -0'00179-In each observation of absolute Declination the instrumental read ings have been referred to marks made upon the stone obelisk erected about a quarter of a mile north of the Observatory as a meridian mark, the orientation of which, with respect to the Magnetometer, was de termined by the late Mr. Welsh, and has since been carefully verified.
The observations have all been made and reduced by Mr. F* G. Figg.
Observations of Deflection for Absolute Measure of Horizontal Force. 
